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Evaluation of Relationships Emission Characteristics
of Air Pollutants and Operating Parameter for
Municipal Solid Waste Incineration facility

Hyun-Seok Kim

Department of Earth Environmental Sciences,
Graduate School of Industry, Pukyvong National University

Busan 6058-757, Korea

Abstract

This study was conducted to explain air pollutants loads and the
emissive characteristics of air pollutants from Municipal Solids Waste
Incineration facility. The Environmental data were collected from 1999
to 2003 and analyzed. These data were compared of  operaling

parameters  and  estimated  vearly  emission  factor  and  emission



concentration cach air pollutants.

The yearly low heating value from 1999 to 2003 were 1,463, 1,503,
1,483, 1,796, 2,275 kcal/kg, so the yearly amount of incineration decre-
ased 208, 199, 200, 189, 175 ton/day respectively. The ranges of CO,
NOx, Dust, SOx, HCI, Dioxin concentration were 0.5~9.7ppm, 13~
43ppm, 4~11mg/5m3, 0.1 ~7.8ppm, 0.2~2.0ppm, 0.000~0.083ng-TEQ/N
m’ for five years, respectively.

From statistics analysis, the factors those were showed a strong
relationships were Moisture, Combustibles, Foods, Papers, Dust, CO,
First Air flow. According to input of PAC(Particle Active Carbon), it
was optimal for supply of 150rr1g/Nm3 to remove dioxin effectively.
The optimal pH condition of l1st, 2nd wet scrubber were 4.5~5.0,
75~8.0 for removing HCl and SOx.

The average Emission Factors of the air pollutants discharging
from the stack were CO 0.030kg/ton, NOx 0.572kg/ton, Dust
0.062kg/ton, SOx 0.073kg/ton, HCI 0.014kg/ton, Dioxin 0.329ug TEQ/
ton. The ranges of vearly air pollutants loads were CO &894~
4,067kg/yr, Dust 2475~4,787kg/yr, NOx 28341~37473kg/yr, SOx
2,084 ~6,224kg/yr, HCI 541 ~1,414kg/yr, Dioxin 3~42mg-TEQ/yr.

Therefore, this rescarch showed that it could be find out the best
operating condition for relationships the emissive characteristics of air
pollutants and operating parameters.

Keywords © Incineration facility, Emission Factor, Air Pollutants,

Operating Paramcter
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Table 1. The MSW composition according to treatment method(unit: 1,000torn/day)

Years Total Landfxll Incmeratloﬁ Recychngn
199_3__“___= ¢ 62 9(100%) 34 2(86. 2%) 15(24%) R 7.2(11.4%;
1994 53.1(100%) 47.2(81.2%) 2.0(3.4%) 8.9(15.4%)
1995 47.8(100%) 34.6(72.4%) 1.9(4.0%) 11.3(23.6%)
1996 49.9(100%) 34.1(68.3%) 2.7(5.4%) 13.1(26.3%)
1997 47.9(100%) 30.6(63.9%) 3.4(7.1%) 13.9(29.0%)
1998 44.6(100%) 25.1(56.3%) 3.9(8.7%) 15.6(35.0%)
1999 45.6(100%) 235(51.5%)  4.7(10.3%) 17.4(38.2%)
2000 46.4(100%) 21.8(47.0%)  54(11.6%) 19.2(41.4%)
2001 48.5(100%) 21.0043.3%)  6.6(13.6%) 20.9(43.1%)

49.9(100%) 20.7(41.5%) 7.2(14.5%) 22.0(44.0%)

2002
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Fig. 1. A change of MSW management in Korea.
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Table 2. General waste treatment & Disposal facilities.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

[ncineration
Plants
Local  Number
Govern- C "
ments  —apacity

(ton/day)
Self- .
Treat- Number
ment
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anies (ton/day)

Treat- Number
ment
Comp-

. Capacily
anies

(ton/day)

% 54 &8 102 U6 6B 6b 53 49

BB 159 11,732 784 830 839 10,778 10711
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767 3156 6623 24,237 24792 15239 15239 16034 12449
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Fig. 2. Variation of the number of domestic Incineration facilities.
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(Nitrogen Oxides, NOx)
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Fig. 3. Molecular structures and numbering systems of PCDDs and PCDFs,
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PCBs

TR F damgw D ot 4 W o AgEe] AR Y, AegFER
#) % (Pentachlorophenol, PCP) 3} £-2] 4 3} 8] 7)) < (Polychlorinated

biphenyls, PCBs)% #7194 3389 Akt 2 715 Mded 5
o A MAdEi= sloi nuw s JrHOle et al, 1977 Hutzinger et al.,
1985; Rappe et al., 1991; Harrad and Jones, 1992; Webster and
Connett, 1998).
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Table 3. Process Item of principal incineration plant.

Section Equipment Item Capacity Type Nurmer

Input
supply Refuse Crane 2y Overhead 2
equipment
InCl.n eation Incinertor 200ton/hr Stoker 1
equipment
Combustion
gas cooling Jasteheat Bolier 26.7ton/hr Spray 1
equipment

Activated Carbon System om Air 1
Combustion Eelectric Precipitation 9225Nm'/hr - Dry 1
T;ﬁ tI‘L:'lthﬂt Ist Wet Scrubber B80,000Nm/hr  Spray 1
gas ree 2nd Wet Scrubber 59,225Nm'/hr - Spray 1
equipment . . .

Sclective catalytic

-reduction 57.630Nm/hr  Auto catalytic 1
Ash output Ash Crane I Overhead 1
equipment Under
Waste water Phyvsical -
treatment Waste water plant 120m Chemical 1
cquipment treatment
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Table 4. Types of Stoker on Incinerator

Slbpe

C°)

effective
dimension
(m)

10.35

4.14

)
£
7 o
D m
E
o
s |
S g
W R
e
Y=
= E
£
£
j¢B}
=

15

6.21

Lo

Drv Stoker

20.70 20.70 15

4.14

0

S)

combustion stoker

7.5

18.63 18.63

4.14

45

Post
combustion stoker

-
D

4

4968

12.0

Total
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Ax37E 17 &7 % 23 ¥rle WHAEvIR FEste] AR
FTEEHEd 13 dad7E A% a5-¢ F 3 (Hopper)ol ¢ =lo] 3}
Azte] F7|FHE B 2eEV|Ey HFsd dA4LE FAAIH. 14
7] HE YR dA gEs FAANTH, Anvbale B F7)ss
HAaTb 6~12% HES st AR &Sk wel TUIHE A
ALH AA= Aok Ee 12 ALE7]= F7IH AL 7 (Steam Air
Heater) S 53 7|28 170C7HA 7F-A1A &3% F Atk
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s welwyl AA a2 A4 o s 2o 2k

ulelb Fifgol AojEm, W7t ¥l £8E ALATE muyd §3E
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= Ae AR e BAA FrEud Qe e S8 T

srbzold a7 F oMERE davbai davkbauztEaEe) £k

A d W el (Waste Heat Boiler) = A¥H7ECO)E AR d of 7|4 2+

s ZrjubAleko] M A R 26.7ton/hol] 16kg/em e 129 A7}

s% WA ArrlzAd B fUHY
FdE Aavizis vlabwR el FRAEQl [ 2 7] (Electrostatic
Precipitator)oll 4 Dust® A AG=d o|ld, FU¥ <> Dustd= 3g/Nm

7d ANFA7NE 2k So] 30mg/Nm' olgt7t HEE A E glow,
FAlE Pxle iy oA s Sl Bagol Edstal slth

A7 P75 93 w77k~ 12 552 A A ' H(Wet Scrubber) 0.2
Glwi=vl, argke] skl g 127he) WA L-ES FEl Al s O
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Table 5. Sampling periods and each label for air samples

Sampling periods

The last of

Label - o
'99 00 ‘01 02 03 season
Al 12 8 12 11 9
January
A2 28 17 26 24 24
A3 8 11 9 8 7
) ) February
A4 22 21 23 22 21
Ab 8 10 10 6 12
March
A6 16 22 20 23 28
A7 9 8 11 4 9 )
April
A8 26 21 25 24 25
A9 10 10 10 8 12
May
Al0 24 22 21 24 27
All 7 9 11 12 13
. , June
Al2 23 19 25 21 24
Al3 6 13 12
. July
Al4 23 20 26
Al5 9 10 8
. , _ , August
Al6 23 25 22
Al7 6 3 7 6 .
N September
AlS8 26 25 25 23
Al9 8 6 4 11 10
. . . -~ ) . October
AZ0 29 20 22 21 20
AZ1 11 10 12 6 4
) November
A22 25 23 23 22 21
A23 10 11 13 4 5
. December
AZA 20 22 20 26 19
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Table 6. The Composition of TMS facilities

A<l CO, NOx, DUST, SOx, HCI

w257 Ax

METHOD

ITEM MADE RANGE
- | ; - , | ) CHEMILL&MI -
NOx Analyzer API(USA) 0~500ppm NESCENCE
SO2 Analvzer FUJI(JAPAN) 0~2500ppm NDIR
HCI Analvzer DEKK(JAPAN) 0~100ppm ELECTRODES
, ) LIGHT BACK
i b " # \‘ b /I\‘L -~
Dust Analyzer ESC(USA) 0~100mg SCATTERING
CO Analyvzer API{USA) 0~ 1,000ppm NDIR
9 N / 10T
Data Logger SOWAN A~20mA. 110V REMOTE

System

CO.(KOREA)

_26_
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Table 7. The Characteristics of Waste

Physical Comositiont ) Proxmuate Anavlsis(®s) T leatting
14999 N T T e Comba Norv-Com (Ll)“”?“¥) h)\gltﬁgmg
DPaper Plastics Wood Food I’irlcd Moisture ibles bustible onm (kK
Al 21 154 21 517 27 568 352 80 0.308 1674
A2 275 174 21 30.2 2.8 319 370 81 0.285 1,595
A3 224 15.1 22 57.6 27 59.6 331 73 0.338 1,313
Ad 269 155 2.3 327 26 523 396 81 0.308 1,494
Ad 254 158 24 334 3.0 54.1 37.2 87 0.312 1,437
A6 237 176 3.0 a8 29 5779 344 79 0.333 1,354
30.8 20.5 2.8 424 3.5 561 34.7 9.2 0.307 1,456
343 17.1 28 42.8 3.0 ah.2 3.2 9.6 0.316 1315
31.7 20.5 31 40.7 4.0 547 354 99 0.306 1,468
285 223 2.6 43.6 30 60.9 31.2 7.9 0.319 1,590
29.1 215 1.9 46.2 1.3 60.0 336 6.4 0.316 1,429
287 255 1.2 43.2 14 581 355 6.4 0.308 1,497
28.8 192 1.2 49.0 18 5.3 372 75 0306 1,599
305 209 1.0 A5.4 2.2 55 379 76 0.201 1,379
30.3 17.2 1.1 49.4 2.0 56.2 36.4 74 0.296 1,430
26.5 19.8 2.6 177 34 053 36.2 85 0.285 1,335
323 20.1 35 1.4 27 510 10.2 fakted 0.274 1,434
210 254 1.8 45.1 3.7 60.5 31.7 78 0.326 1,497
333 187 25 12.5 25 094 34.2 64 0.324 1472
284 176 3.4 48,3 1.8 501 39.2 2P 0.289 1.774
240 19.3 3.5 a2 20 599 3.7 1.4 0.325 1.296
M7 185 38 535 25 605 343 52 0.329 1346
Physical Comosttion(%)) Proximate Anaylsist%6) . LowHeating
2000 A v . ' . Combu NonCom Pen?lt'\) Value
- l’dpﬂ Plastics  Wood I‘(X, 1 7 Stibles 7 Uﬂ? “’@ T (}m/&)
al RYES 15.8 35 10 38.4 71 0285 1462
A2 6.7 14.5 4.2 12.0 10.5 73 (0.283 1,530
A3 382 15.8 3.8 39.4 37 105 (1.285 1.680
Al 347 13.5 12 114 36.7 10.6 1295 1,656
AD 3306 16.5 29 16.0 348 8.6 0.295 1.757
Ab 345 15.3 19 53.0 36.8 79 0.293 1,490
AT 287 13.3 21 03.4 349 92 (.295 1.558
AR 303 15.2 1.8 51O 387 82 1.260 1,586
AY 345 13.3 1.3 49.1 36.2 83 (.201 1,449
AlO 367 148 0.8 16.0 386 85 .290 1,582
All 336 13.9 1.8 195 36.7 72 0.204 1,436
Al2 319 158 23 18.2 36.4 78 0.294 1,103
Al3 343 146 20 471 328 7o 0.365 1,367
Ald 236 146 1.7 85 JiR 73 (.353 1,451
AlD 300 133 15 179 364 55 0.29 1577
Al6 36.7 12.6 18 176 1.3 50.0 310 7.0 0.335 1,441
Al7 344 115 16 7.2 20 7.0 347 3.3 0.319 1,416
AlR 325 168 1.8 17.0 1.4 Sia ! 336 8.3 0.350 1582
AlY 325 146 1.1 A9.3 25 Bh 312 10.0 0.352 1A12
A20 333 132 18 149.4 23 50.8 303 99 0.354 1414
AZL 352 117 19 5.5 2% o8 323 9.0 0.352 1475
A2 sall IS 1.1 s 3.2 T 320 103 0318 1.510
A3 321 (R 20 19.0 i 60.0 3002 R 0.351 1362
A2 SOR 124 2R RO 3.0 o 20 g 0.319 1478
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Table 7. Continued

Physical Comosition(6) Proximate Anaylsis(®o) LowHeating

Density

Y . B N ) ¥
=00t Paper  Plastics Wood  Food l;[:;gd Motsture %;Hgg mﬂ‘ {ton/nv) (wkm;)
Al 30.3 165 0.7 192 33 565 338 97 0.343 1627
A2 323 136 0.9 304 28 508 313 39 0.354 1383
A3 33.7 143 1.0 479 3.1 518 BT 95 0.339 1503
Al 335 157 0.8 16.8 3.2 56.2 343 95 0.340 1,496
A5 342 148 16 163 31 554 356 90 0.336 1489
A 36.7 11.2 15 152 34 57. 332 97 0.347 1414
A7 37.8 123 0.8 162 29 36.0 344 96 0.345 1418
A8 327 11.9 18 50.1 35 53| 315 104 0.330 1,371
A9 33.7 12.7 24 173 39 545 33.1 104 0.337 1462
AlO 306 14.2 29 186 37 : 34.8 98 0.342 1,530
All 350 14.1 18 459 32 3.3 9.1 0.342 1,578
Al2 305 149 27 184 35 312 9.1 0.380 1,278
Al3 337 13.2 29 46.4 38 33.0 99 0.349 1,339
Ald 354 125 15 171 35 35.1 9.7 0.343 1,301
A17 385 11.4 0.9 16.0 3.2 38 9.7 0.345 1446
AlB 393 106 1.8 154 29 356 84 0.346 1,491
Al9 2.6 157 09 129 3.9 29.9 9.2 0.382
A20 35.8 13.4 15 15.8 33 35.5 9.7 0.347
A2l 353 13.1 08 475 33 4.0 9.1 0.357
A2 37.2 143 0.5 15.1 29 5.3 9.1 0.346
A3 35.0 13.7 0.8 18.0 25 3.1 76 0.3%0
A2 337 126 14 184 39 B0 10.2 0.357 B
s ) Physical Comosition( %) Proximate @naylsis(fié Density U)\&'E*ieadng
H()D# )(’PBI,, ] }’lrfxﬁtics Wood  Food I}\,;?&l \F( isture Eﬁg}gz‘ '\lkﬁsééren (t()r?/"rll‘) (?q;yﬂqig
Al 3138 143 35 155 29 a2 357 9.1 0.344 16586
A2 M5 124 18 152 2l 330 37.0 0.1 0.312 1,691
A3 226 1. 5.5 I67 38 A5 SR8 8.7 0.344 1635
Ad 333 12.8 6.2 149 28 331 IR .1 0.340 1,764
Ad 356 116 1.2 162 24 S 335 74 0.342 167%
Ab 38.2 127 18 452 3.1 338 W0 R 0.351 1567
AT 342 124 53 146 25 536 36.7 9.7 0.340 1,684
AR H.4 14.7 45 13.2 22 50.2 17 81 0.383 1,950
A9 317 15.1 5.3 14.2 37 519 389 9.2 0.350 1899
AlO 35.0 13.2 4.7 13.9 32 523 39.3 84 0.333 1,754
All 32.0 142 5.6 15.4 98 519 376 75 0.354 1,699
Al2 325 153 3.8 5.1 A3 5.6 36.3 3.1 0.353 1678
Al3 339 128 15 13.0 20 33.0 38.1 8O 0.330 1,689
Ald 335 125 18 1.1 31 A7 37.1 82 0.353 1679
AlD 343 11.8 17 46.3 29 a6 307 T 0.356 1,729
Al6 36.2 13.2 1.0 135 26 0 391 79 0.350 1,706
Al7 27 11.0 55 124 3.4 517 395 8.8 0.340 1,828
AlR 365 12.4 57 118 56 510 308 9.2 0.340 1,748
Al9 36.1 12.% 53 20 38 193 1.4 9.3 0.338 1,893
A0 362 13.7 3l 115 35 19.0 29 R 3 1.942
A2l 3.0 117 55 10.2 21 30.0 17 83 ke :
R 135 52 508 30 1R 130 &0 0335 1936
3. 112 17 a2 ] Vi (R a0 0.0 o)
R 151 19 57 il LY 16.6 55 0320 288
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Table 7. Continued

Physical U)m()\ltl()nl“ ) I’m\mmle \nn\ 1\1\(%) .. Lowlleating

e —— — —- Density . -
2003 Mot ; : Non- Combu NonCam  (ton/m) Value
Paper Plastics Wood  Food Fired Moisture Stibles  hustibie (kaf'ke)
Al 40.2 14.8 45 368 3.7 450 5.6 94 0.334 2,154
A2 38.1 144 4.7 39.4 34 472 43 85 0.337 2,050
Al 39.1 16.2 6.3 35.2 3.2 43.9 1.3 11.8 0.328 2323
Ad 398 16.8 2.9 34.0 35 43.1 444 125 0.320 2,432
AS 383 155 5.7 36.7 3.8 13.8 432 13.0 0.325 2313
AB 36.2 174 5.4 385 2.5 416 44.6 10.8 0.329 2,412
AT 39.1 16.8 3.7 37.2 3.2 43.7 447 1.6 0.310 2,339
A8 404 147 3.4 385 3.0 46.0 135 10.5 0.335 2,176
A9 38.8 16.8 2.3 394 27 141 46.2 9.7 0.310 2,343
Al0 41.0 143 27 39.5 2.5 448 46.2 9.0 0.310 2,226
All 41.5 14.2 27 391 2.5 450 45.4 9.6 0.320 2,200
Al2 39.6 16.5 2.0 39.0 29 47.1 435 9.4 0.330 2,200
Al9 36.0 189 51 36.8 32 44.0 486 74 0.250 2,289
A20 373 18.1 48 371 27 16.9 6.4 6.7 0.277 2211
Al 38.0 187 3.2 374 27 479 15.6 6.5 0.331 2,186
AZ2 379 19.4 40 36.6 2.8 46.5 471 6.4 0.300 2372
AZ3 384 19.1 3.6 36.2 27 48.1 457 6.2 0.307 2,369
A 345 213 30 385 27 176 60 64 0305 2,346

Fig. 8ol vtepl siv1&o] Be)s =4 gk agkgolol e &4
259} Zolfte] Walrt £ Ao Felugltl SAEFE 19991 of A
20019 7b 2 = 47~48% RS9Il s RS 20029l 42%=
M eEo)E LRI 2003919 36% 2 oF 10%¢] ¥ WshE e}
Weloh wha o Eol i 19996l 27% = vhEbgr ot o] Al el o

As7h 34 AlAE e, 200034 20023 744 = vl A A g

(T

vl gel 33~34%8 SAEE A B, 20036l 37%74A A
she oF 10%°] @ WakE fehldvh AR SAERFe Foldis

ul =gk Fheku) e vehla Qo sFAe A B gkl 2y
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Table 9. The physical characteristics of output gas from the Stack in

incineration facilites

Temperature Velosity Moisture O*(\gcn " Flow rate

B (T ( m/sec ) (%) (%) (Sm/hr)
1999 -
Jan. 214 44 124 10 68244
Feb. 218 14 125 9 73,853
Mar. 196 46 176 1 62,239
Apr. 296 43 196 10 59,573
May 214 43 196 10 60,059
Jun. 204 42 195 10 60,738
Aug. 206 3.8 212 9 73,849
Sep. 215 3.8 187 9 59,293
Oct. 218 41 18.1 9 63,009
Nov. 229 3.8 16.7 8 65,497
Dec. 207 43 17.4 8 69,326
Ave. 215 4.2 176 9 65,062
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Table 9. continued

B Ten;peratu'rc \/"éleﬁ.V Moisture ()Xygen Flowrﬁrate
(T) (m/sec ) (%) (%) ( Sm/hr )
’ 2000 -
Jan. 223 4.3 16.3 3 70,647
Feb. 234 56 165 13 69,619
Mar. 213 5.3 16.8 12 69,397
Apr. 208 h.2 169 13 64,589
May 209 0.4 16.7 12 70,396
Jun. 206 b.2 17.8 13 63,075
Jul. 223 b7 17.2 14 61,728
Aug. 202 6.2 19.2 13 82,699
Sep. 229 6.1 20.9 13 72,395
Oct. 232 6.5 20.6 14 67,438
Nov. 208 6.6 214 13 78,169
Dec. 206 6.7 25 14 69255
Ave. 216 5.7 185 13 69,947
. 'I%Hpératufg WVeloéiityi” Moistﬁre W()Xygien Flow rate
(T ( m/secc ) ( %) (%) ( Sm'/hr )
- 2001 -
Jan. 227 35 15.2 13 54,318
Feb. 227 3.3 108 13 08,021
Mar. 223 5.7 234 14 57,082
Apr. 220 1.8 21.2 13 96,221
May 217 4.5 17.2 9 70,903
Jun. 204 45 14.2 9 76,141
Jul. 255 4.6 15.8 8 73,769
Aug. 229 4.8 150 9 77151
Sep. 227 45 16.0 10 65,474
Oct. 231 2.0 186 10 68,703
Nov. 209 44 16.8 3 77,598
Dec. 224 4.4 157 8 - 74839
Ave. 224 4.5 17.1 10 67,523
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Table 9. continued

Téfhberature Velosity  Moisture '()Xygeh  Flow rate

(T) (m/sec ) (%) (%) ( Sm'/hr )
" 200 B
Jan. 222 44 138 9 70,972
Feb. 234 4.7 13.7 3 80,278
Mar. 222 4.6 13.7 8 80,475
Apr. 233 44 134 8 75,564
May 214 4.2 14.4 9 68,380
Jun. 229 45 15.2 8 76,278
Jul. 221 45 15.8 8 76,965
Aug. 211 4.5 16.3 8 78,089
Sep. 215 4.7 159 9 75,025
Oct. 202 4.8 14.9 9 79,655
Nov. 213 477 14.4 9 76,678
Dec. 211 47 136 10 71238
Ave. 219 46 146 9 75,800
o ’I‘emperéfure Velosity Moisture Oxygroirflﬂ  Flow rate
(T ( m/scc ) (9 (9% ( Sm’/hr )
o 2003 "
Jan. 230 49 135 9 78,051
Feb. 228 49 14.1 9 77,819
Mar 232 4.8 14.3 10 69,163
Apr. 225 5.1 16.2 10 72,867
May 214 4.3 164 11 56,977
Jun. 293 46 12.1 12 56,625
Oct. 217 4.2 11.5 10 64,408
Nov. 222 4.2 114 10 63,830
Dec 219 44 106 i 61,713
Ave 223 4.6 13.3 10 66,828
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) W< A 4= (Emission Factor, EF)

N7l dEA wEASE 199995 20033714 F4 71Est wiE
A odEd A&res o ges A WEAFE 7oy, AR
23 JALEAZ PR AAERE A EstA

CO°l HWZEAFHYE 0.004~0.087kg/ton, NOx<2 wlEAFHH =
0.213~0.773kg/ton, Dust?] W& A F¥ A+ 0.021~0.090ke/ton 2 HER
woh, m3k SOx, HClIY wiEAsHd=2s 24 0.007 ~0.090kg/ton,
0.004~0.030kg/ton &2 Z=A}=| LT}

o g e Ae 7)o dEd F bg fd ede=dE 3
7b5l=  Dioxin®  wWEASFHE 0.000~1.171pg-TEQ/ton & & W3t
0.329ug- TEQ/tono. 2 ZA s Q). th7] e &4 w74 & Table
100 YeERRQ s, wlEAlS AbAe) wE Jdgb ®3Ei= Fig 233 Fig. 24
of 7hzk vhebf Sl

Table 10. Emission Factor of each sewerage treatment plant

(L mt kg/ ton

ponut;{ﬁ{??tor Min- Max \IeiljS?i Median
co 0004 0087 0.030£0.020 0.027
NOx 0.213 0773 0.572+0.119 0.580
Dust 0.021 0.090 0.062+0.014 0.063
SOx 0.007 0206 0.073+0.043 0.063
HCI 0.004 0030 001440007 0.013
Dioxin 0.000 1171 0.329-0.432 0.112

(pg/ton)
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Fig. 23. Trend of yearly Emission Factor of air pollutants.
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(2) g% (Annual Activity, A)

Booltgidaldel et AR Ee 19999 5897, 20004
5491%, 2001 5585, 2002 5,167%, 20039+ 516022 31314

o% ZAa¥EyE Ao Z yERGH.

sz A A BEE e thgaziAde 97 £7tEg A8

3910 1 gEe Table 110] ERHT

Table 11. Amount of air pollutants disposal by each pachway
(Unit : ton/month)

1999 2000 2001 ” 2002 2003
Jan. | 5,289”- | 5,016. ()O'%? 61214 5,797
Feb. 5,206 4,574 5131 5,406 5,204
Mar. 5,350 6,021 5,076 4,041 4,515
Apr. 6,241 5,928 9,985 5,422 5,071
May 6,533 5,890 5,291 6,000 5,491
Jun. 5,704 4,982 5,941 4,723 4,107
Jul. - 5,515 5,682 4,724
Aug. 0,884 6,064 : 5,750
Sep. 6,457 5,078 5,167 5,582 -
Oct. 6,207 4,244 6,373 4,438 5,443
Nov. 0.300 2,320 2,963 5,071 5,201
Dcec. 6, >88 6,260 4,795 3,708 5,056
L\Vo 5,897 74()1 77 585 o —)167 5,160 7
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g7l edEdo] 7 wol wiEg s 20000l 7 HA wiEd
33z 2003 o e ol A&7 F wiIvEAE FE divR AA

sz eol Bdel Fge WA= TN WESFS AT Aol
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Table 12. The results of emission loads for air pollutants &

Dioxin loads from 1999 to 2003
(Unit - kg/yr)

Item 1999 2000 2001 2002 2003
CO 4,067 2,004 1,290 961 894
DUST 3,984 4787 3,534 3,893 2,475
NOx 33,797 37,473 36,037 35,286 28,341
SOx 5,588 6,224 3,596 4275 2,084
HCI 917 1,414 0,756 634 541
Dioxin .
A N 50 ;
50
35 - 0
>
£ -
7] i >
E 30 ) »/30 E’
- £
3 5- °
°
a 10
0 T L Ll T ¥ O
1999 2000 2001 2002 2003
——— ¢o Year
DUST |
—————— NOx i
— — = sOx |
——— HCl |

—— Dioxin

Fig. 25, Vartation of air pollutants loads.
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